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SPIE LMAN, Jeff rey T. The influen ce of 
isotoni c and isok ine ti c weigh t t rain in g 
on ve rt i cal jumping prof i cien cy . M. S. 
in Heal th, Ph ysi cal Educa tion and 
Re crea tion, 1 9 7 8, 55 p . . (B. M cKeown) 
T he purpose of th is s t udy was t o  dete rmine the 
influen ce of iso ton i c �nd isokineti c we igh t  t ra in in g  on 
ver ti ca l  jum p in g  prof i cien cy as measured by a_·m odified 
verti ca l jum p. rT he subje cts we re co lle ge s tudents en rolled 
in the F itness and L ifet ime Activities P rogram at South 
Da kota S ta te Unive rsi ty in B rookings, South Dakota. Isa- · 
toni c and isok ineti c  tra in ing we re assigned to t he two ex-
pe rimen tal groups wi th the thi rd group se rv in g  as con t rols . 
Tra in ing for the expe rimen ta l groups c ons isted of iso t on ic 
c ircui t t ra inin g on a Un ive rsal weigh t ma chine and isokine ti c: 
tra in in g on a Leape r ma chine. Da ta ana lysis in cluded a 
rel iab ility and rep rodu c ibili ty assessment, and a one -way 
analysis of va r ian ce to determine whe ther s ign if ican t mean 
chan ges had o c curred be tween the groups means. T ukey's 
w- pro cedure was used t o  iden tify the source of signifi cant 
chan ges. A ll s ta tis t i ca l  tests were conducted a_t the .05 
leve l .  Mean s c o res f or both ex pe r imenta l groups we re 
s ignifi can t ly di ffe ren t f rom those of the con t rols. 
Al th ough the re was n o  s ignifi cant d i f fe rence bet ween mean 
perf orman ces of the two ex pe rimen ta l groups, the isokine ti c 
group ex pe rien ced a h igher leve l of im provemen t ( 8 . 7%>7. 3%). 
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Chapte r I 
INTRODUCTION 
S ig n i f icanc�· b£. th� · St�dy 
-A la rge number of  h igh sch ool s  and college s 
p rov ide .we ight t ra in ing fac il it ies a nd equipment f o r  the i r  
athlete s. We ight t ra i n ing-eq� ipment. purcha sed b y  the se 
i n st itut ion s involve s m ill ion s  of  d olla r s  w ith i nd iv idual s 
i nve st ing countle s s  h ours in t ra in ing t ime . · The m ode s o f  
t ra ining for imp rov ing pe r formance a re constantly be ing 
i nve st igated by coache s and athlete s looking fo r im prove­
ment s in t ra in ing method s , playe r techn iq ue s, and nut r i­
t ion. 
I n  recent yea r s  athlete s, coache s and ind iv idual s 
have been expo sed to a great va r iety of we ight t rai n i ng 
mach ine s  a nd method s� One o f  the newe r dev ice s, the 
Leape r, is ba sed on a relat ively new form o f  t ra in ing 
called isokinet ic exerc i se ( 20) . De s igned t o  st re ngthe n 
the l owe r leg and h ip exte nsor m uscle s,· the Leape r ha s 
been developed speci f ically for imp rov ing vert ical j ump i ng 
ab il ity. 
Coache s have been e spec ially inte re sted in 
tech n ique s  and t ra i n i ng dev ice s that show the h ighest 
gai ns wh ile requ i r i ng the lea st amount o f  t ra in i ng t ime . 
T he p rese nt resea rche r believed tha t a compa r is o n  o f  the 
effe ct ive ness o f  is okineti c  trai n ing th rough the use o f  
the Leape r, a nd a t rad it ional form o f  isoton ic t ra iri ing 
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in the developme nt o f  ver ti cal jumpi ng ab ili ty would be 
of value . _The devel ope rs o f  the Leape r h�ve s ugges ted 
tha t  isokine t ic t ra in ing is super ior to iso t on i c t ra in ing . 
Manu fa cture rs claims need- to be eva lua ted t o  de termine 
whe the r the i r  new me thods a nd ma ch ines d o  a m o re e f fe ctive 
job tha n ex is t ing t ra in ing schedules a nd ma ch i nes. 
S tatement o f  the P roblem 
T he purp ose o f  th is invest igat ion was t o  compare 
the e f fe ct ive ness o f  sele c ted isotonic and iso ki ne t i c  
tra in i ng p ro cedures o n  the ve rt i cal j ump ing p ro fi c ie n cy o f  
sele c ted South Da kota Sta te U n ive rs ity s t uden ts enrolled 
in we i gh t  t ra in ing classes w ith in the F itness a nd L i fe t ime 
Act iv it ies P rog ram. Jump ing p ro f i c ie n cy was assessed 
th roug h  the use o f  a m od if ied ve rt i ca l  jump tes t. 
Hypothesis 
It was hyp othes ized tha t the re w ould be ·no 
sign i f icant mea n d i f fe re nces in ve rti cal Jump p rofi c ie ncy 
be twee n the cont rol� isotoni c, and ·isokine t i c  g roups. 
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S cope 
Experimen ta tion and co l lection of da ta for this 
study were com pi led a t  South Dak ota Sta te U niversi ty i n  
Brooki ngs, South D ako t�, duri ng the s�ring semes ter of 
1 978.  The s ubjects were for ty -two ma le s t udents en ro l led 
i n  weigh t trai ning classes wi thin the Fi tness and Li fe time 
A ctivi ties Program . Ea ch· s ubje ct was given t w o  pre­
training tes ts, on separ ate tes t days, on a m odified 
v er tica l-j ump tes t. The subje cts .were the n r anked 
a ccordirig to their jump perform ance and divided in t o  
three gr oups ( con tro l, isokineti c, a nd iso toni c) . They 
.engaged i n  eigh tee n individ ual sessions over the six 
week period. T w o  pos t -tests were administered o n  separ ate 
tes t days at  the conclusion of the eigh tee n sessio ns. 
Limita t io ns 
I� co nducti ng this i nvestigati on the f o l lowing 
lim i ta tions were ide ntified: 
1 .  No a t tempt w as made t o  con tr o l  a ctivi ties of 
the groups outside their assigned program. 
2 .  The degree of effor t put for th by the s ubje cts 
was no t me asureab le . 
3 .  S ubjects were n ot restri cted i n  the type of 
shoes they could we ar whi le performing the ver ti ca l  j ump 
tes t . 
Defini tion· of T·e rms 
Con cent ri c Contra ctibn . Con cent ri c  contra ctiort 
may be o bse rved when the mus c le.sho rtens whi le deve loping 
suffi cient tension to ove rcome a resis�an ce (1 9 :4) . 
E c cent ri c Cont ra ction. E c cent ri c  .cont ra ct.ion may 
be observed when resistance on a mus cle a l lows movement 
wi t h  an inc rease in joint ·angle (1 9 :4) . 
Isometri c  Exe rcise. " Isomet ri c exe rcise· is a 
muscula r  contraction against a load which is basi ca l ly 
immovab le o r  is simp ly too much to ove rcome (10:114) . "  
Isotoni c Exe rcise. '' Isotoni c exe rcise invo lves 
muscu la r cont ra ctions aga inst a me chani ca l system p rovid­
ing a constant · load (10:114) . "  
. Isokineti c Exe rcise. Isokine ti c exercise has 
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been desc ri bed as an a ction agains t a load whi ch a llows 
movement a t  a me chani ca l ly-fixed rate o f  speed and offe rs 
resis tance inheren t ly p ropo rtiona l to the m us c les dyn ami c  
tension-deve loping capa ci ty a t  eve ry point in i ts s ho rten­
ing range and a t  some optima l shortening speed (11:247) .  
Powe r . Power equa ls the p roduct of fo r ce and 
velocity . I t  is the a bi li ty to app ly :fo rce a t  a rapid 
rate (11:247). 
Repe tit ion. A repetition is one execution of an 
exercise movement .  
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Se t. A set is an ass igned murnbe r of r epe t it ions f or 
a spe c if ic ex erc ise moveme n t . 
sp·e ·ed. Speed is t he rate of m oveme n t  as a result 
of app ly in g  f o rce t o  a mass ( 5 : 42 0) .  
· St rength. S t rengt h  has been def in ed as t he ab i l ity 
of musc les t o  ex ert force aga' inst a res ist ance (11 : 24 8). 
Work. "Work is tbe p roduct of t he amo·unt of force 
expended and t he- d is t an ce ove r wh ic h t he f o r ce is app l ied 
(10: 114}. " 
Ch ap te r II 
REVIEW OF RELATED L ITERATURE 
For the p rese nt inves t igat ion, s tud ie s we re 
rev iewed in the are a s  o f  isotonic t r ain ing, i s ok in e t i c  
tr a i ni ng, and the vert i cal jump. 
I sotbni c Tr�inihg 
Be rge r t ra i n�d 1 99 m ale cd llege s tude nt s  for 
t w e lve weeks u s ing d i f fere nt t ra i n ing s chedu l e s. I n  th is 
s tudy he ex am i ned the e f fe cts of  us ing 2, 4, 6, 8 ,  1 0 , and 
12 r epe t i t io n  t ra i n i ng mode l s . A bench p re s s  l if t  m ax imum 
w as de term ined at the beginning and e nd o f  th e t ra in i ng 
p e r iod . I t  w as fou nd th at th e opt imum number of 
repe t i t ions w a s  bet wee n th ree and nine (1: 3 34) . 
O'Sh ea a l s o  co nduc ted a s tudy u s ing d i f fe re nt 
tr a i n i ng s ch edu les . He ex am ined stre ngth t ra i n i ng for 
s ix w eeks on th i rty m ale subje cts u s ing 2 - 3; 5-6, or 9 -10 
repe t i t ions o f  the deep-k nee bend . · O' Sh ea found th at a l l  
t r ai n i ng p rocedures. re su lted in the imp rovem e n t  o f  s t at i c  
and dy nam ic s t rength and n o  s ign i f i cant d i f fe re n c es w er e  
f ound betwee n the thr ee systems o f  t r a in i n g . O ' Sh ea 
recomme nded th at a longe r t rain ing pe r iod sho u ld be g iv e n  
to subje ct s be fore accu rate con clus ions cou ld b e  deve l oped 
(17 : 95-1 02) . 
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W ith ers conduc t ed a study i nvolv ing th r e e  s e ts o f  
s even .... m ax im um repet itions, four s e ts of f iv e-maximum 
rep eti t ions, and f iv e  s ets of th r e e -m ax imum r ep et i t i ons . ­
Exer c is es p er fo rmed includ ed th e curl,· b en ch p ress, and 
squa t. The subj ects p e r formed two w o rkouts p er w eek ov er 
a nin e w eek per iod. W i th ers 6on clud ed th at n o  s ign if ican t 
diff e ren c es ex is t ed be tw een g roups� W i th e rs f el t  th at 
b efore · th e f in al adjusting of m e ans, . th e s ubj ec ts who w er e  
b eginn ers in creas ed in s t reng th mor e rap idly us i ng th e 
mod el wh i ch in cluded four s ets of f iv e-m ax im um r ep et i t i�ns 
(_24 : 1 1 0-1 1 4) . 
J ens en and F ish e r  sugg es t ed th e follow ing g u id e­
l ines fo r a st rength b uild ing prog r am: (1 ) ex e r c is es 
sho.uld b e  spec i f i c  to th e m uscl es involv ed i n  th e m ov e­
m en t  as g a ins in s t r eng th occur only in th e ex erc is ed 
m uscil es; (2) mus cl es sh ould be con t ract ed aga ins t n ear 
m ax imum w e igh t w ith four to e igh t repet i ti ons for max imum 
s tr eng th improv ement; and ( 3) w e igh t m us t  b e  prog ressiv ely 
increas ed as s t r ength is in creas ed i n  ord er t o  con t in ually 
ov erload th e m us cl es ( 1 1 : 68- 69 ) .  
Mannh e im er s t ud ied tw enty -s ix p at i en ts w ith 
neuropsy ch iat r i c  d isord ers and d iv id ed th em i n t o  tw o groups 
of s im il ar m ean -s treng th val ues . Th e s tr ength o f  each 
subj ect's l e f t  t r ic eps brach i i  mus cl e  w as d e t erm in ed and 
record ed . One g roup t ra ined by perform i ng o nly con c en t r ic 
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cont r a ct ions o f  t he t r i ceps brach i i  mus cle wh i l e  t he o t her 
group trai ne d  by per forming only e ccent r i c  co nt ract io n s .  
E a ch subj e ct p e rformed t wo set s o f  f ive repet i t ion s . The 
aver a ge va lu e  o f  t he f irst f ive contr act ions o f  t he 
t r i ceps bra chii mus cle for each subj e ct was co n s idered the 
st rengt h cr iter ion for each t �st . Bot h  group s  sho we d  
s i gn i f i cant i n creases in st rengt h bet we en t he i r  p r e  and 
- . 
po st test  s cores , but .no · s i gn if i cant · i n crea s es i n  s t r engt h " 
of one group over t he ot her was ob �erved ( 1 4 : 1 20 1 -07 ) . 
·1n co mpar ing st at i c  and e ccent r i c  s t rength t r a i n ing 
methods ,  Layco e  and Mart en i n k  tested fort y - f i ve vo l unt eers 
f rom t he Department o f  Phys ica l Educat ion at t he Un ive rs i t y . 
o f  Bri t i sh Co lumb i a .  After six wee ks o f  t r a i n ing , t hree 
day s per wee k ,  t he groups had ga i n �  of 1 7 . 4  p e r cent for 
t he st at i c group a rid 1 7 . 0  per cent for the e ccent r i c  gro up 
when compared to t he co nt rol group (1 3 : 2 99-306) . 
I so kinet i c  Tra i n ing 
Per rine ,  a bio -eng ineer ing con su l t ant , p ioneered 
t he f ir st iso ki net i c  exer ciser i n  1 966 (18 : 40 ) . I t  was 
cal l ed the Cybex Exer ci ser and is present l y  used i n  
hosp i t a l s  an d r ehab i l itat ion centers . By using  t he a ccom-
modat i ng resistance con cept of i so kinet i cs ,  t he exer ci s er 
wil l  adj ust to a subj e ct �s wor k  output � 
,· 
When compar ing i sokinet ic  t rain ing wit h  free 
we ights ,  isokinet i c  exercise required a gr ea t er invo l ve �  
men t  of mus c l e  f ibers due t o  t he accommodat ing force 
app l ied t o  t he musc l e  throughout a given range o f  mot ion . 
In isokinet ic exercise  more ene igy may be a bsorbed - by 
· mus cular exert ion bec ause acce lerat ion is cont ro l l e d· 
mec han ically  by the i sok in et ic device . Energy i s  not 
was t e d  in speed c 6nt ro l ,  thus , the app l ic ati on o f  force 
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i s  mo re e ff ic i ent . ay cont ro l l ing .t he -spe ed o f  exerc i s e , 
i soki ne t i c  t r a i n ing e l iminat es bal l ist ic act ion . Thi s  
act ion o ccurs when t he muscular force i s  o f  such int ens it y ,  
momentum ma inta ins the act ion ( 1 0 : 1 1 4) . The r e  i s  ve ry 
l it t le e f fect  on  t he bo ne by the act ion of t he musc l e  
dur ing t h is t ime . I n  other words , there is  o n l y  a m i n i mal 
amount of mus c l e  cont ract ion onc e t he mo vement h as been 
i n it i at ed . One type of isokinet ic training de vi ce is t he 
Leap e r  (2 0 ) . W i t h  t he use o f  t he Leaper , t he musc l e  i s  
ab l e  t o  maintain  a st at e  of  near maximum cont ract ion  
through i t s  ful l range o f  mo t ion , t hus p l ac ing a greate r 
demand on  the work capacity o f  the musc l e . 
Pro gr ess ive r es is t ance e f fect s may be ach i eved i n  
iso kinet i c  t ra i n ing b y  adj ust ing t he r a t e  o f  spee d  t o  
est abl ish spec i f i c  exercise condit ions o f  mus cula r  
e xert ion . Adj ust i ng t he speed on t he Leaper t o  a po s it ion 
at  whi ch a musc l e  c an st i l l  cont ract and ach i eve max i mum 
work , f ac i l it at e s  a max imal  muscular output . Hence , 
p rogress ive l y  h igher paths of  speed sett ings in an 
exe rc i s e  program wi l l  p l ace greater demands on t he 
cont ract i le speed o f  the musc le . Th is · t ec hn i que wi l l  
provide opt ima l gains in muscul ar st rength . . W�th t he 
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mainten ance o f  max imum po wer output through l on ger per iods 
o f  exer c i s e , inc reased endurance may be ach i eved ( 1 8 : 30 ) . 
Per r ine s t at e d  t hat : 
I sokine t ic exer c i se occurs aga inst a l o ad wh ich 
al lo ws mov ement at a me chan ical ly - f ixed rat e o f  
spee d an d o f fers re s i stance inherent ly p ropor ­
tio na l to the mus c l e 's dynamic t ens ion ­
deve lop ing c ap ac ity at ev ery po int in i t s  s hort ­
ening range and at some opt ima l short e n ing 
speed ( 1 8:43) . 
I sok in et ic e xer c i s e  is uniquely suit ed t o  t r a i n i ng musc l es 
for al l c r it i ca l  t ypes of mechan ical  energy output . 
Pe rr ine l i s ted t he fo l lo wing advant ages o f  isok i n et i c  
exercise  over t r ad it ional i sotonic mode l s :  ( 1 ) great e r  
st rength ga ins ; (2 ) freedom from mu scu l ar ache a n d  l inger ­
i n g  weaknes s e s ;  ( 3) great er cardiovascu l ar f it n es s ;  (4) 
improved met abo l ic f i tnes s ;  and ( 5) j o int s t r en gt hen ing 
with s afety ( 1 8 : 44) . 
M il le r  ide n ti f ied t hree advantages o f  i so ki net i c  
training wh ich wer e  c it ed by co aches . F ir s t ,  at h l e t es 
coul d exper ience an al l -out sess ion o f  t r a in i n g. They 
were t ired immed i at e ly aft er t he ir training s e s s ion , but 
the ir recovery was almost complete  after t went y  minutes  
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of rest . He not ed t hat this was because o f  t he omiss ion 
of negative r es is t anc e ( eccent r ic contract ion ) in iso� 
kinetic t ra i n ing . W�th the l ack o f  eccentric  c ont rac t ion 
in iso ki net i c  e�erc�s e , musc l es rel ax �omentari l y  between 
repet i t ions . Th is g ives the blood t ime to remove l act i c  
acid . I n  isotonic training, muscles do not r e l ax between 
repe t it ions . The we i ght must return t o  the st art ing 
posit ion under tension and this musc l e  cont ract ion con­
tinues t o  r estr ict the f low of blood and the natural 
cleans ing process . 
The second advant age �it ed by Miller is t hat each 
�t hlet e can go t hrough a worko ut qui ckly . Ther e is no 
t ime requ ired for changing t he leve l of resist anc e . Each 
ath let e can use a p iece of i sokinet ic e qu ipment · for a 
maximum o f  sixty se conds . 
Finally , Mi l l er stat ed  t hat t he isokin e t i c  tra i n ing 
devic e c an e asi ly be adj ust ed to varying speeds . Th i s  
enables t he athlete t o  cont ro l t he deman d  be i ng p l ac ed 
on spec i f ic musc l e  groups , thus placing a great er demand 
on the work capac ity of t he muscle ( 16:2 0 ) . . 
His l op and Per r i ne reported that isok i n et ic 
exercise permits greater demands to be p l aced on  muscular 
performance t han have thereto fore been possib l e . Thi s  
method o f fers a means o f  deve loping great er power and 
enduranc e  through leading t he musc l e  to capac i t y  t hroughout 
t he range o f  mot ion than ex ist ing mode .s o f  t r a i n ing (1 0: 
1 1 4- 1 1 7) .  
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Hinson and Rosenwi eg conduct ed a st udy o n  t he 
dominant arm o f  f i ft y -t wo f ema le subj e dt s . The resu lt s  
indicat ed t hat isokinet ic exercise caused s i g ni f ic ant ly 
more e lect r ical act i vity than ·either isoto n ic o r  i somet r ic 
exerc ises . It was t heor ized t hat a musc le can . gain  
s t rengt h at e ve ry po int rat her than a s ing le po i nt of  t he 
range o f  mot io n .  They concluded t hat t he i sokinet i c  met hod 
requi res t he mo st muscular work and produces t he great e st 
gains i n  s t r engt h train ing (9:34-4 3), 
Couns i lman has suggest ed t hat p hy s io lo gi c a lly , 
· i sokinet i c  exer c ise i s  considered t he best met ho d  o f  
bui lding st rength because i t  a llows a musc le t o · work at 
a max i mum force ( 2 : 58) . He of fered t he examp le o f  B e rg ,  a 
we ight li f t er o f  n ine  years exper ience , who ach i e ved 
s t art ling gains aft e r  t en -weeks with isokinet i c  t ra i n i n g .  
His obser vat ions  o f  t he bene f i t s  to Berg i ric luded :  (1 ) a 
r educt ion i n  t ra i n ing t ime ; (2 ) min imal warm�up ; and (3 ) 
the e liminat ion o f  musc le soreness and j o i nt · d i scomfort .  
Couns i lman obs e r ve d  t hat  at t he present t ime a ll r esear c .h 
whic h  compares t he strengt h gains made wi t h  t he use o f o lder 
met hods of  strengt h bui ld ing wit h t he use of isokinet ic 
e xerc ises has sho wn t hat str ength ga ins are gr ea t er and 
occur mor e  rap id ly through isokinet ic tra i n i n ·g .  Couns i lman 
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concluded t hat t h i s  was due t o  the max ima l lo ad i ng o f  t he 
muscle t hrough the fu ll r ange of movement (2 :58) . 
· Lit eratur e· Re la ted to Vert i ca l  Jum!2_ 
Many studies have bee n conduct ed us i n g  t he vert i ca l  
j ump a s  a measur in g device . Common t es t s  o f  at h le ti c  
power a r e  inadequat e f o r  use i ri exper iment a l·r es e ar ch 
since learn ing t o  p e rform cou ld be mist aken for inc r eas ed 
power . Tes t s  such as t he vert ica l  j ump sho u ld b e  used 
s ince extraneous movement s have been e li mi n at e d  ( 12: 70). 
Gray , Start , and Glencros s used a t es t  o f  vert i ca l  
power measured i n  un i t s  o f  horsepower , 
D i st ance (in )  x Body We ight = 
12 Foot Lbs . 
us ing t he cen t er o f  grav ity and height o f  grav i ty o f  each 
subj ect i n  t hr e e  pos i t ions : ( 1) ful l squat ; (2 ) subject 
st anding on t iptoes ; and (3 ) he i ght r eached at t op o f  
ma ximum j ump . They r �ported a t est - ret est cor r e lat ion o f  
. 99 ( 7 : 329-333 ) . 
Gray , S tart , and Glencross f e lt t hat a t es t  o f  leg 
power was needed that was less  t ime consuming t o  admin­
ist er t han the ver t jca l p ower j ump test . E i ght y male 
s tudent s  from a t eacher t ra in ing co ll ege were  g iven four 
t es t s ; t he j ump reach ,  squat j ump , stand ing broad j ump , 
and a mod i ficat ion o f  the or igina l  vert i ca l  power j ump 
t es t .  
334788 
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The procedure for admin ist ering . the �od i f ied 
vert i c al jump t est i s  as fo l lo ws . The subj ect  s tood s i de - · 
ways to the j u mp bo ard wi th his  pref erred a r m  e xt ended 
above h i s  head and n e xt to the bo ard . "Hi s o t h er ar m was 
p la ced beh ind h i s  back and whi l e  st anding o n  t ip t oe , t he 
he ight o f · h i s  extended f i nger t ips not ed o n  t he board,  
Ma int ain ing a straight back and t he pos i t io n  of  his  ar m 
t he subj ect a s s umed a ful l squat po s i t ion . Whe n  . stat ion ­
ary and balanced i n  thi s  po sit ion , he spran g upwards and 
mar ked t he max imu m  he ight of h i s  j u mp on t he .j ump board 
by mean s of h i s  c halked f inge rt ips . The d i f f er e nc e  in t he 
two mar ks was r e c ·o rded . Th e re sults  r evealed .t hat t he 
mod i f ied vert i c al j ump had a rel iabil ity o f  . 98, and a 
val idity , when correl at ed wit h  t he cr i t er ion me asur e ,  t o  
b e  .. 99 (6 : 23 0 -23 5 ) .  
Mar t in a nd Stu l l  exa mi ned t he e f f e c t s o f  var ious 
knee angle and foot sp acing co mb inat io ns on p e r f o r mance in 
t he vert i c a l  j u mp ( j ump and r e ach ) at knee angl e s  of 6 5 ,  
90 , and 1 15 d egrees , wh �le us ing lateral and ant er io r ­
pos t er i al foot sp aci ngs o f  0 ,  5, 1 0 , and 15 inc hes . Every 
subj ect j umped t hree t imes at each o f  t he f or t y -e i gh t  
co mb inat ions  o f  kn ee angl e s  a n d  foot spac ings . . Pr io r t o  
each t est ing s e ss ion t he subj ect c halked t he f in ger t ips 
. o f  his  pref erred hand . Then the subj ect a ssumed a s t anding 
pos it i on f ac i ng s ide ways · to t he wal l  wit h  h i s  u nc ha lked · 
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ha nd at his s ide . The subj ect t hen d ipped t o  t he appro­
pr ia t e  knee angl e  a s  measured by a gonimeter . A d ip 
regulator was p l aced und e r  his  butt ocks and adj usted to 
his pos it ion as des ignat ed by t he gon i�eter . Next, t he 
subj ect assumed a relaxed pos it ion and adj ust ed h i s  f oot 
spacings . Then the subj ect d ipped unt i l  h i s  but t ocks j ust 
t ouched the dip re gulator . · The t est adm i n i strator sa i d, 
"Ready, Jump! "  On the  command "Jump! "  the subje c t  l e ap ed 
�nt 6  the ai� swi ng ing h i s  arms forcefully  upward and 
marked the h i gh poi nt of his j ump . The aver age of the 
three j umps was recorded� Two maj or f indings wer e  
observed . Fi rst , knee angle , l at eral f eet spaci ng and 
anterior -pos t er ior foot spac ings exert independent e f fect s 
on vertical j ump ing performance .  Secondly , t he most 
ef fect ive preliminary s t ance seems t o  be one i n  wh ich the 
knee angl e  i s  app roximately 115 degrees wi t h  t he f e e t  
spread 5 to 10 i nches laterally and s l ightly in  excess of 
5 inches anter i orly�poster iorly (15:324-331). 
Haun investigated the e f f ec t s  of i sot on i c  and 
isoki net ic we ight train ing on l eg power us i ng a mod i f i ed 
verti cal power j ump t es t .  Fi fty-f ive male subj ect s f rom 
Southe rn Illinois Univers it y  part ic ipat ed in t he inves­
t igat ion. The t wo experimental gr oups trained f or t we lv e  
weeks . The isot on ic group engaged in c ircui t  t ra i n ing on 
a Universal wei ght machi ne. The f iv� s t at ions ut i l ized 
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were t he l e g  pres s ,  t o e  raises , · squat t hrus t , doub l e  l e g  
e xt ens ion , and doub le l e g  cur l ,  I f  more t han t hi rt y -f ive 
repet it ions were comp l e t ed in forty �f ive s econds  more 
resistance was added , and i f  l ess than ·t went y repe t it ions 
were c o mplet e d  i n  fort y - f ive seconds a redu c t ion  o f  
res istance was i n  order . One set o f  the r ec om men ded 
number o f  .repet i t ions was comple ted for each o f  t h e  f iv e  
t r a i n ing st at ions . The isokinet ic  g roup a l s o  worke a out 
per forming t he ident i cal t ra i n i ng ·exer c i s e s  on  Mi n i - Gym 
un i t s . if mor e than thirt y -f ive repet it ions wer e  comp l e ted 
i n  fort y - f i ve s econds , t he machine was adj us t ed to a s l o wer 
speed , an d i f  less than t wenty repet it ions wer e  comp l e t ed 
i n  forty -f ive seconds , the machine was adj u st ed t o  a 
fast er speed . One set was comp let ed at each t ra in i ng 
st at ion . 
When comp ar ing t he t wo e xper iment al  g roups wit h  
t he cont ro l  group o n l y  t he i sokinet i c  group s ign i f i cant l y  
i nc re as ed l e g  po wer a s  measured b y  a mod i f i e d  vert i c al 
po wer j u mp t es t . The f ind ings also reveal ed t hat t he 
isokinet i c  group d id no t s ign i f icant ly i ncrease l eg · po wer 
when compare d wi t h  �he isoton ic t raining group ( 8:40-57). 
Chapter I I I  
METHODS AND PROCEDURES 
The purpose of this investigation was to compare 
the effectiveness o f  selected isotonic and isokinet i c  
train ing procedures on the vertical j ump ing proficien cy 
of selected South Dakota State University students enro l led 
in we ight train in g cl asses with�n the Fitness an d L i f e­
time Activities Prog _ram . In th is chapter the pro cedures 
emp�oyed are. described in the fo l lowing s e ct ion s : ( 1 ) 
Organ1zat ion o f  the Study; (2 ) Source o f  the Data; (3 ) 
Admin istrat ion of the Treatment; and (4) Co llection o f  the 
Data . 
Organization of th e Study 
Thi s study was conducted over a seven-week p eriod 
beg inn ing on January 13,  1978 , . with two pre-te·sts adm in istered 
at least 24 hours apart , and ending March 3, 1 97 8, w ith two 
post-tests using the same procedure as the two pre-te sts . 
· The subj e cts participated in three train ing sess ions per week, 
two o f  whi ch were held during the ir scheduled physical  
education c l ass es and the thi rd at a mutual ly agree d  upon time . 
As a measuring instrument the researcher employed the use 
of a modification of the vertical power j ump test devised 
by Gray , Start, and Glencross (7 : 329-333) . The present 
resea�cher f elt that th is test , wit h the addition of two 
modif ic ation s , was a rap id and efficient method o f  as�ess ing 
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vert ical j ump ab ility wit hout los ing any accuracy . 
The first modifi cat ion ut il ized was t hat each 
subj ect's_prel iminary reach was obt ain ed wit h  h i s  heel s  
i n  co ntact wit h t h e  floor . The present . researcher felt 
t hat a more accurat e measur e could be obtained with t hi� 
met ho d t han when the subj ect was measured on h i s  t ipto es . 
The s econd modif icat ion ut i l iz ed was· t hat each 
subj ect assumed a st anding pos it .ion with t he knees flexed 
comfortably rat her than as suming a ful l  squat pos it ion , 
and the body stab i l ized in a balanced pos it ion just p r ior 
to performing t he ver t ical j um_p . 
Subj ect s for the t hree groups report ed t o  t he 
weight room of t he Phys ical Educat ion Cen t er t hr ee days 
per week , for a per iod of s ix weeks to perform t �eir 
ass igned program .  
Sour ce.of t he Data 
Subj ect s for this invest igat ion included for t y-two 
male volunt eers from South Dakota State Un iver s i t y  weight 
trai n ing c lass e s  in · t he requ ired Fitness and Lifet ime 
Act ivit i es Pro gram. The subj ect s ranged in ::age from 
eight een.to twenty-s ix with a mean age of 19 . 6  years. 
The mean we ight for t he subj ects was 79 . 0 kg and the mean 
height was 1 82 . 9  cm . 
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E xcess i ve abse n ce s  ( more t han t wo )  or  f a i lure t o  co mp l et e  
post - t es t ing redu ced t he nu mber · o f  subj e ct s  t o  f o rt y -t wo . 
The ages , he i ght s , and we i ghts for each subj e ct are 
pre sented in Append i x  D .  
Ad mini ·stration of th e· T ·re ·a tnient 
Tra i n ing for a l l  subj e cts was conduct e d  i n  t he 
we i ght roo m o f  t he Phy s i cal  Edu cat ion Center  o n  t he South 
Da ko t a  Sta t e  Un iver s i t y  Campus . Tr e at ment s for  t he t wo 
e xper imen t a l  g roups cons ist ed of  isoton ic t ra i n ing  o n  
t he Un i vers a l· we ight ma ch i ne and iso ki ne t i c  t r ai n i ng o n  
· t he Le aper . 
I so t o �i c  Tra i ning Group . The Delo r me -Wat kins 
met hod o f  p rogr ess ive r e si st an ce e xe r ci s e  wa s e �p loyed t o  
det e r mine s t art ing we ight s and when r e s i st an ce was t o  be 
i n creased . Thi s  pro cedure i nvo lved det ermi n ing e a ch 
subj e ct s :  ma xi mu m  l i f t  for t en repet i t ions . Ea ch s ubj e ct 
traine d  by comp l et ing .t hr ee sets  o f  t en r epet i t ion s . The 
f irst s et was perfo rmed . at  f ifty percent o f  t he max i mum 
l i f t , t he se cond set was sevent y- f ive per cent o f  t he 
maximum l i f t , and t he t h ir d set was one hundred p e r cent 
of maximum l i f t  ( 23: 24). When t he subj e ct co uld l ift  t he 
maximum for t we l ve r epet it ions at one hundr ed per cent , a 
ne w ma xima l we ight for ten r epet it ions was det er mined . 
Tr a ini ng stat ions i n cluded l eg pre s s , t o e  ra i .s e s , doubl e  
.leg ext en s ion, and doubl e l eg curl. Th e t r a in in g  p r o c e­
dur e  for th e i soton ic group i s  l is t ed in App end ix B .  
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Th ere w as a b r i ef rest per iod b etw e e n  ex er c i s e s  as 
oth e rs in th e group compl et ed each set. E ach subj ect w as 
i nst ruct ed to l if t  at . a st eady rat e  to avo id l if t ing in 
any typ e of expl osiv e action. 
· I�ok in e t i c  Tra�n ing Gr oup . Th e L e ap er w as ut il iz ed 
as th e i sokine t i c  t r a ining d ev ic e, Th e L eape r  t r a i n ing 
.p rogram w a s  des ign ed by th e m anuf ac t urer w ith th e und er­
stand in g th at tra ining would b e  thr ee d ays p er w eek f o r  
s i x  w eek s ( 20). The v a r i abl e sp eed sett ing w as ut i l iz ed 
th roughout th e training p rog ram w ith a li ght r e s i s t an ce 
s ett in g used ev ery t r a in ing s e s s ion ex cept th e f ifth, 
t enth, and f ift e en th. Dur ing th ese-th r e e  t ra i n ing 
s es sion s, a h eavy r es i s ta nc e  s ett ing w as uti liz ed. At 
thi s t im e  s ix s et s  of t en r ep et it ion s w er e  c ompl e t ed in 
tw enty s econd s. Subj ects us ing th e Leap e r  w er e  i nst ruct ed 
not to w a rm - up p r ior to th e ir tr ain ing s ess i o n. Th e work 
out sch edul e i s  l is t ed in App end ix C .  
Cont rol Group . Th e c ontr ol group w as g iv en a 
t r aining regim en con s i s t ing of push -up s, s it-up s, and 
pu ll - ups. Th e rout in e  con s ist ed of thr e e  s ets of f ift e en 
push -up s, tw en ty-f iv e s it�ups, and t en pul l�up s. Th e
 
· control g roup w a s  in struct ed to work t ow ard th e d e
s i red 
number o f  repetitions and to increase this number at 
their own discretion . 
Co l l ection o f  the Data 
The fo l l owing procedures were used by the 
investigator to fami l iar ize the subj ects with the 
investigation . 
1. Each subj ect was given a handout outl i ning 
the purpose o f  the study and the ir importance to the 
study. (Append ix A . ) 
2. An explanation an� demonstration o f  the 
vertical j ump test and train ing exercises were provided. 
3. Subj ects were asked to str ictly adhere to 
their progr am. 
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4 .  Subj ects were instructed a s  to the importance 
of regular class attendance . Subj ects were to l d  to make 
up absences at a prescr ibed time . 
5 . . Each subj ect was given a consent fo rm and 
asked to si gn it . (Appendix A . ) 
The Vertical Jump Test . For the comparative 
analysis of the ef fects of the isotonic , isok i n etic , and 
control groups, data were co l lected through the use o f  
pre- and post-tests o f  a modi fi ed vertical j ump pro f i ­
ciency test . The subj ects reported for the mo�ifi ed 
vertical j ump test dr essed in gym shorts , T-sh i rts ,  and 
t enn i s  sh oe s. Th e follow in g c al i sthen ics w er e  p erfo rm ed 
p ri o r  to th e te st to reduce th e po s s ib il ity of m u s cle 
st r a in: ( 1) ten jump in g j ack s; (2) runn in g in pla ce f o r  
ten se cond s; (3) ten toe touches; (4} t en squ at th rust s; 
(5) f ive bent knee s it-up s; and (6).f iv e  push-up s. 
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Pr i o r  t o  each jump, each subject app l ied ch alk t o  
the f inge r  t ip s  of h is pr efe r red h and. The s ubj ect then 
assumed a st and in g posit ion w ith h is-p ref er red h and 
'
clos e st 
to th e wall . Th e un chalked h and w as pl aced b eh ind h i s  b ack 
grasp in g  th e top of h is sho rt s. This w a s  ut i l iz ed t o  
p rev ent ext raneous arm mov ement s. H e  th en r a i s ed h i s 
p referred. arm ve rt ic ally w ith th e hand turn ed outw a rd and 
f in ge rs extend ed . Th e subject then reach ed a s  h igh a s  
p o s s ib le w ith h i s  h e el s  in cont act w ith th e f lo o r, and th e 
h eight of th e extend ed m iddle f inger was r e c o rd ed. _Next, 
th e subject a s sumed a stand ing pos it ion w ith th e kn e e s  
f lex ed_ comfort ably anq th e body in a b al an c ed po s it ion .  
Th e subje ct th en jumped as h igh as po s s ibl e and t ou ch ed 
th e jump b oard at the top of h i s jump. E ach s ubject w a s  
a l l owed th re e  t r ial s, d isregard in g  any jump in wh ich 
b al ance was lost. T3 e inv est igator record ed th e h e i ght of 
the v ert i c al jump to the n e are st , 1  cent imet e r, Th e b e st of 
th e  th ree t r i al s  wa s r ecord ed and used in th e comp ar at iv e 
· an a ly s i s. 
Ch ap ter IV 
ANALYS IS AND D ISCUSS ION OF ·RESULTS 
In thi s chap te r the pr oced ure s  emp l6yed are 
d i scussed in the f oll owin g se c� ion s; (1) Or gan iza t ion of 
the D at a  for An aly s is; (2) A�a lysis  of the Dat a; and (3) 
D i s cu s sion of the Result s .  
Organiz ation of the D at a  
f or Analy s i s 
The purpose of th is st udy was _to  e xamine the 
i nfluen ce of i s o t on ic and i sokinet i c  we ight t r a in in g  on 
verti cal j ump ing pr of ic iency. The re sult s f rom th i s  inves-
t ig at ion eme rged f rom two pre- te st s- and t wo pos t - t est s of 
forty-f ive South D akot a S t ate Un iver si ty undergr ad uate male 
student s .  Fort y-t wo subj e ct s  comple ted the ent i re pr ogram 
(two pre- te s t s, s ix weeks of t r ain ing, and t w o  p o st -te st s) 
and gene r ated us able d at a  t o  tes t the hypo the s i s. 
The dat a collected in th i s  study were analyzed 
usin g th ree st at ist i c al procedure s. The fir s t  an aly s is 
w as perfo rmed to de term ine the reli ab il i ty and reprod uc i­
bili ty of the m od if ied ver t ical jump te s t  ut il ized in th i s  
study. The Pe arson Pr odu ct-Momen t correl a t i on te chn ique 
w a s  u til ized for determin in g rel i ab il ity w i th a dependen t 
t-t est util ized to de term ine repr od ucib il i ty (_ 2 2: 193). 
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S econdly, a one-w ay analy si s of v ari anc e (_ANOVA) 
was performed to det ermin e wh eth er any sign ific ant ch�nge 
o c cu rred in ve rtic al jumping p roficiency f r om p re�t e st s  
t o  post-te st s b etwe en m emb ers of th e exp erim ent al and 
cont rol grou p s  ( 2 1:99� 105). Th e . 05 lev el of p rob ab ili ty 
w a s  accepted as th e minimum level n eeded f or r ej ection of 
th e hypothe si s. Sinc e a si�nific ant F- rati o w a s  r eve al ed 
in th e ANOVA te st, Tukey' s w-te st w as subs equ ently applied 
to the d�t a to de te rmine which g roup s diffe r ed signif i­
cantly ( 2 2:303-305). 
A naly si s of th e D ata 
The an aly si s of the d at a  is presented und e r  the 
f ollowing s ection s: ( 1) Physical Charact eri sti� s of th e 
Subj ect s; (2) R eliab il ity and R ep rodu cibility of th e D at a; 
(3) An alysi s of V ari ance; and (4) R e sult s of Po st H oc 
Test s  f or Comparing Gro.up M ean s. 
Phy sical Charact eri sti c s  of th e Subject s. Physi c al 
ch ar acter i stic s of the subject s appear in Table I .  The 
m ean ag e for e ach g r oup ranged f rom 1 8. 7  yea r s  f o r  the 
isokineti c group to 20 . 2  years of ag e for the cont r ol 
g roup, with an over all g roup mean of 19 . 6  y e ar s. The 
m aximum diff erenc e in height occurred b etw een the 
i sokin etic group ( 184. 6 cm. ) and th e control group ( 1 8 2 . 0 
cm.). Th e overall g roup me an for heigh t w a s  1 8 2 ,9 
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Table I 
Phys ical Charact er i st ics o f  the Subject s  
Group 
Control 
N = 1 5  
Isotoni c  
N = 15  
Isokinet ic 
N = 1 2  
Total 














. 2 0. 2-
2 . 8  
1 8.0-26 . 0  
19.9 
1 . 9  
1 8 . 0-23 . 0  
1 8 . 7  
1 .0 
1 8.0-21 . 0  
19 . 6  
2 . 1  
1 8 . 0-26 . 0  
Ht (cm) 
. 1 82 . 0  
7.1 
1 72 . 0-199 . 0  
182 . 4  
5 . 9 
1 73 . 0=193.8 
184 . 6  
7.0 
1 74 . 0-195 . 8  
182 . 9  
6 . 6  
172 . 0-1 99 . 0 
Wt (kg )  
76 . 8  
7.7 
63 . 6-"86 . 8  
83 . 3  
1 6.8 
68 . 2 -1 2 5 . 0  
7 6 . 5  
1 3.9 
63�2 - 1 1 1.4 
79 . 0  
1 3 . 4  
63 . 2-125 . 0  
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·c ent im et er s . A m aximum d iff erenc e  in we ight wa s obs e rv ed 
b etween th e i soton ic group (83 . � kg . )  and th e i so k i n et ic 
g roup ( 7 6. 5  kg. ), with an ov erall m ean of 79 . 0  k ilog r a�s. 
Rel iab i l it y  and R eprodu� ib il it y  o f  .th e Dat a. Two 
t e st s  were adm in i st ered, on separate t e st d ay s, dur ing p re­
and post -t r a i n ing phases of th e - invest ig at io n  .  Rel i ab il ity 
of th e p re- and p o st -t e st s  was evalu at ed by th e Pea r s o n  
Pr od uct -Mom ent correl at ion c o eff ic ient . Test -r et est 
r e li ab il ity correl at ion coeff ic i ents fo r th e p r e -t est wer e  
r = . 91-. 9 7  f o r  th e three g roup s (Tabl e II ) . An aly s i � of 
th e isokinet ic g roup t est -retest rev eal ed th e h igh e st 
co rr el at ion co ef f ic ient (r = . 97) with th e c o nt rol g roup 
h avi ng the l owest co eff ic ient ( r  = . 91). Resu lt s of th e 
r el i ab il ity an aly s is of the post-t est r ev eal ed a h igh e r  
ov eral l  c or r el at ion c oeff icient ( r  = . 95) wh e n  c omp a r ed 
w ith · th e p r e -t e st ( r  = . 92) (Tab l e  III ) . S im il a r  t o  th e 
p r e-t e st , th e i sokinet ic group had th e h igh e st correl at i o n  
c o eff ic i ent ( r  = . 99) on th e p o st-t est. Th e l ow e st 
correl at ion of all th e t e s t s  wa s d i scov ered i n  th e p o st ­
t e s t  f or th e control g roup ( r  = . 87) . 
Rep roduc ib il i ty was analyzed with the u s e  of a 
dep endent t -t e s t  ( 2 2: 1 72). A s ign if ic ant t -v alu e (2.7 6) 
w as c omput ed for th e i sotonic gro up between th e m eans of 
· the two p re - t est s . Th e pos t -t e st s  for th e i s o t o n ic g roup 
al so rev eal ed a s ig n if ic ant t�v alu e (2 ! 24). Howev er, 
Pre-Tes t  N 
Control 15 
I soton ic 1 5  
I soki net ic 12 
Tot al 42 
Table I I  
P re -Tr a i n ing Rel iab i l it y  and Rep ro duc ib i l i t y  
f o r  t he Vert i ca l  Jump Tes t  ( cm )  
Day 1 
x SD 
39 . 1 7  4 . 01 
39 . 07 4 . 7 2 
3 9 . 92 4 . 52 
39 . 35  4 . 3 3 
Day 2 
x 
3 9 . 60 
40 . 39 
39 � 79 
. . . .  ' . ' 
3 9 . 94 
SD 
4 . 00 
4 . 28 
4 . 37 
4 . 1 2  
X A  
. 42 
1 . 31 
' . . .  ' 
. 1 3  
. 59 
SE 4 t 
. 45 . 95 
. 48 2 . 76 * 
. 3,1 . 40 
. 26 2 . 2 5 * 








. . . . . . . . . . . . . 
Post -Test 
" 
Contro l  
I soton ic 
I sokine t i c  
Tot a l  
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Tabl e  I I I  
Post -Tra ining Re l i ab i l it y  and Rep roduc i b i l i t y  
for t he Vert i c a l  Jump Test ( cm )  




40. 01 3 , 06 
4 2 . 28 4 . 46 
4 3 . 17  3. 61 
4 1 , 72 3 . 91 
. ' . . . . . . . 
Dav 2 
x SD : 
40 . 65 2 . 95 
4 2 . 99 4 . 68 
43. 45 3 . 53 
. ' . . . . . . . . . .  
42 , 28 3 . 92 
x �  SE A · t r 
_ 63 . 40 1 . 5 7  . 87 
. 7 1 . 32 2 . 24 * . 97 
. 28 . 1 6 . 1 .  78 . 99 
• • • •  p f • . • • 
. 56 . 1 9 3 '. 00*  . 95 . 
*
s ign i f i cant at p � . 05. 
� 
00 
non- s ign i f ican t  t� values were computed for the pr e- an d 
post -tests of bot h th e isokinet i c  and cont ro l  groups 
( Tables  II an d III ) . 
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On e-Way Analys i s  o f  Var iance . The on e-way analys is 
o f varian ce pro c edur e C ANOVA ) , using t he mean d i f f eren c es 
bet ween the pre- and post�test values , was ut i l ized to  
det ermine if sign ifican t  d ifferen ces had o ccurr ed among 
the groups ( Tab le IV ) .  Results o f  the ANOVA r eveal ed a 
s ign i f i cant d i f f erence among the groups ( F= 5 : 0 7 ,  p_s'. . 05 ) . 
Resu lts o f  Post Ho c Test for Comparing I nd i vi dual 
Group .Mean s . In or der to  compare the two exper iment al 
mean scores , Tukey ' s  w-procedure or the honest l y  s � gn i f i­
cant dif ference ( hs d )  was employed ( Tabl e  V ) . S ign i f icant 
mean diff erenc es were found between exper iment a l  and contro l 
groups wh i l e  no s ign i f i cant mean d if f eren ce was det ected 
between the two exp er imental groups . 
D i s cuss ion o f  Results 
W ithin the l imitations of  the present study , it 
was concluded that the train ing rout ine involvi ng e ither 
isoton i c  o r  isokinet ic train ing s ign i f icantly i n cr eas es 
vert i cal j ump ing pro f ic i en cy .  This finding is not in 
complete agr eement with t he results of Haun who r eporte d  
t hat only the isokinetic group ' s  mean scores improved 
sign i f i c an tl y after train ing ( 8 : 40- 57). 
N 
Cont ro l 1 5  
I sotonic 15 
lsokinet ic 1 2  
Total  42 
Table IV 
Mean Changes i n  Vert i c a l  Jump Measure 
Durj_ng Six Weeks of Tra i n ing ( cm )  
Premean SD Po stmean SD 
39 . 39 3 . 91 4 0 . 33 2 . 90 
39 . 73 4 . 41  42 . 63 4 . 53 
39 . 8 5 4 . 4 2  43 . 31 3 . 56 
39 . 65 4 . 14 42 . 00 3 . 87 
*s i gn i f i cant at p �  . 05 .  
x �  
. 94 
2 . 90 
3 . 4 5 
2 . 35 
'F 




Results  o f  Tukey ' s  w-Test ( hs d ) for 
Compar ing Al l Treatment Means 
XL) Cont po l I soton ic I sokinet ic 
Group n 
Control 1 5  
Isoton i c  1 5  
Isokinet i c  1 2  
. . . . . . . . . 
*sign i f i can t  
The crit ical  
theses . 
( cm )  . 94 2 . 90 
. 94 1 . 96 *  
--
(1 . 96 )  
2 . 90 
--
3 . 4 5 
at p <:. . 05 .  
w values are pr esent ed i n  
. . . .  ' 
the 
3 � 4 5 
2 . 51 *  
( 2 . 07 ) 
. 55 
(_2 . 07 )  
paren-
3 1  
_ I  
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One pos s ible reason for the d i f f erence i n  resu l t s  
of _Haun ' s  study and the present · invest igat ion was t ha t  Haun 
ut i l ized t imed sessions of i soto� ic training (� : 36 )  i f  mor e  
t han t h i rt y - f ive repet it ions were completed in fort y - f ive 
seconds mor e res istan� e  was added , and if  l e s s  t han twent y 
repet it ions were completed in fort y-f ive sec onds a 
reduct ion of res i s t a�ce· was in order . 
By meet ing the t imed requirements , Haun ' s  subj ect s 
had to  l i _ft at a rapid pace , t hus cr eat ing ba l l i s t ic 
act ion dur ing t he l i ft and cau� ing the musc l e s  ·t o  work only 
dur ing a port ion o f  t he l i ft . The bene f its  o f  a wor k-out 
throughout the full range are not possible wiih t h i s  
method . 
Throughout the s ix-week tra ining per iod o f  t he 
present study , members o f  _ t he i sotonic group comp l a i ned 
o f musc l e  soreness and j o int discomfort , whi l e  member s 
of the isokinet i c  group expla ined that soreness o f  musc les 
and j o int d i s comfort usual ly dim in ished a fter a � twent y: t o  
t hi rty minut e r e s t  per iod . This concurs wit h  t he f ind ings 
of other invest igat ors ( 2 : 58 )  ( 16 : 20 )  ( 1 8 : 44 ) . 
The mod i f ied vert i cal j ump t est ut i l i zed i n  t h i s  
study had a high overall rel i abi l ity for both t he pre­
tests (r = . 92 )  and post -t est s (r = . 95 ) . Simi l ar f ind i ngs 
wer.e report ed by Gray , St art , and Gl encross ( r  . = • 98 ) 
(6 : 2 30-235 ) . ' The dependent t -t est .ut i l ized to analy,Ze 
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reproduc ib il ity rev eal ed non �s ign if i cant t -v alu e s  for all 
g roup s exc ept th e i soton ic grou� . Th e i sot o n i c  g roup 
rev eal ed s ign if ic ant t -v alu es betw een th e tw o p re �t est s 
(_t = 2 .7 6) and th e tw o post -t est s (t = 2. 24) . I nc r e a s ed 
int erest in b ett e r  t e st p erformanc e, c omp et it i on w it 4 in 
groups, and l earn ing th e app ropr iat e  jump p roc edu re m ay 
hav e  cont r ibut ed to th e bet �er p erform an c e s
· 
on th e s econd 
t est . A on e-w ay an alys i s · of th e mean d iff eren c e s  in th e 
v ert ical jump t e st scores rev eal ed th at a s ign if ic ant m ean 
d iff erenc e ex i st ed b etw een the g roup s p r e-t e st and p o st ­
t est sc ore s .  It al so r ev ealed th at t her e w as a s ign if i c ant 
int eract ion b etw een group s . 
I n  o rd er to comp are th e two exp er im ent al m e an 
scores, Tukey ' s  w -proc edure (h sd) w as empl oy ed . F ind i ng s  
f rom thi s p roc edu re rev eal ed th at n o  s ign if ic ant m ean 
diff e r en c es h ad o ccu rred b etw een th e two exp e r im ent al 
group s at th e  . 05 l ev el of prob ab il ity , Figur e  1 show s 
t he p r e -p o st int e r act ion of the v ert ic al jump t e st ut iliz ed 
i n  th e p r e s ent inv e st ig at ion .  It i s  interes� ing t o  n ot e 
t hat wh en c omp a r ing th e mean change s  in vert ic al jump 
profi c i ency exp r e s s ed as a percentage ch ang e , th e 
isokin et ic g roup incr eased 8. 7% comp ared to a 7 . 3% i n c r eas e 
f or th e i soton i c  g roup (Figu r e  2) . 
A l arg er percent age ch ange m a y  h av e  b ee n  p o ss ibl e  
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Figure 2 
Mean Chan ges in Vert i cal Jump Test 
Expressed as a Per c en t ag e  Chang e  
Control Isoton ic 
N = 1 5  N = 15 
35 
8 . 7% 
I soki n et i c  
N = 1 2  
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t imes dur ing the t raini ng program . Accord i ng t o  Hi n so n  
a n d  Ros enwi eg a mus cle must b e  cont ract ed aga inst  a heav y 
res i s t ance in  order t o  deve lop strength . W i t hout res i s t �  
ance , t he musc l e  may become c apable of  perform i ng mul t ip l e  
repet i t ions (�ndurance ) ,  but it  wil l not i nc r e as e  i n  
s t rengt h (9:34). 
The present invest igator ' s  hypot hes i s  wh i ch s t at ed 
t hat t here wou ld be no signif icant mean d i f fer ences i n  
ver t ic al j ump pro f ic iency between t he con t r o l , i so t o n i c ,  
and i sok inet i c  groups was rej ect ed . However , n o  s i gn i f ­
icant d i f ferenc es were d iscovered between t he i so t o n i c  and 
isokinet ic g roups . 
Chapt e� V 
SUMMARY 1. CONCLUS IONS , AND RECOMMENDAT IONS 
The purpose o f  this  invest i gat ion was t o  det ermine 
t he i n f l uence o f  iso ton ic and isokinet i c  we i gh t . t ra i n i rig 
on ver t i ca l  j ump ing pro f i c ie�cy as mea sur ed by a mod i f i ed 
vert i cal j ump test . 
Summary · 
Fort y- f ive Btudent s enro l l ed in t he F i t n es s  and 
Li fet ime Ac t ivit ies Program at Sout h Dakota  S t at e  Un i ver ­
s i t y  dur i ng · t he spri n g  semester o f  1 978 , wer e  randomly 
ass i gned to t hree groups using t he st rat i f i ed random 
a l locat ion method as app l ied on pre-t ra in ing t e s t  r e sult s 
(control , isoton ic , and isokinet i c ) .  Three subj ect s from 
t he i sokinet i c  group were e l iminat ed from t h e  i nves t i gat ion 
due t o  excess ive absences , reduc ing t he t o t a l  n umber t o  
forty- two . The r epl icated pre-t r a in ing and post -tra i n ing 
measurement s cons i st ed o f  a modif ied ver t i ca l  j ump 
pro f i c iency t est t hat was admi nistered bot h  before  and 
a f t er t he s ix week train ing period . Tra ining for t he 
isotonic  group cons isted o f  c i rcui t trai n in g  o n  t he 
Un iversal we i ght machi ne t hree days per week f or s ix we eks . 
The exer c ises performed on the Un i ver sal we i ght machine 
were l eg press es , toe  r a ises , doub l e  l eg ext ens ions an d 
doubl e  leg curl s . The i sokinet ic _  group t rained on t he 
Leaper machine dur i ng t he s ame t ime per iods . 
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Data analy s i s  included a re l iab i l i t y  and reproduc� 
ibi l ity assessment , a· one-way �nalys i s  of  yar i ance to  
det ermine if  any s igni f i cant mean changes had o c curred 
between the groups , and Tukey ' s  w-procedure for mul t ip l e  
comparisons . The pos t hoc t est  was emp loyed t o  · det ermin e  
which group or  groups had exper ienced t he s ign i f icant mean 
. . 
change s . The . 05 l evel o f  probab i l ity was cho sen to ac c ept 
group di f ferences as st at is t i cally s ign i f i c ant . 
Conclus ions 
Under t he condit ions of t he present study , and 
wit hin the l imitat ions descr ibed , the fo l lowi ng conc lus ions 
were drawn : 
1 .  Per formance by members o f  the i soto n i c  group 
improved s ign i f i can t l y  in ver t ical j ump pro f ic i ency ( 7 . 3% ) .  
2 .  Performance by members of t he isokinet ic group 
improved sign i f icant ly in vert ical j ump pro f ic i en cy ( 8 . 7% ) .  
3 .  There was no s ign i fi cant d i f ference b etwee n  t he 
two experimental groups . 
4 .  Ther e  was a high overal l  correl at ion c oe f f ic ient 
(r � . . 92 } for t he two mod i f ied vert ical j ump pre-t es t s . 
5 .  There was a high overal l �orrel at ion coe f f ic ient 
( r  = . 95) for t he two mod i f ied ve·rt ical j ump post -t est s . 
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Impl icat ion 
Coaches may wi s h  to cons i der t he use of i soki net ic 
exer cis e as an alt ernat ive t o  i sotonic  exer c i se t o  improve 
vert ical  j ump pro f i c iency . Gains i n  vert i c a l  j ump p ro ­
f ic i ency may no t vary s ign i f i Gant ly between t he t wo m€t ho ds 
o f  t r a i n i ng , but isokinet i c  exer c i se may p roduce a 
r educ t ion i n  t r a i n ing t ime . _ 
Recornm·enda t ions 
In con s i der at ion of t he resu l t s  of t h i s  s t ud y  t he 
fol lowin g  recommendat ions are · made : 
1 .  Tha t  a s imi l ar study be conduct ed u t i l i z ing 
only t he heavy res ist anc e set t ing o n  t he Leaper . 
2 .  That a s imil ar study be conduc t ed ut i l i z ing  
only t he l i ght res i s t anc e sett ing on t he Leaper . 
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APPEND I X  A 
Dear Student , 
. You hav e  t h e  opportun ity  to be a part o f  a r e -
s earch proj ect conduc t ed by one o f  t he graduat e -ass i s t ants 
i n  t h is depa rtment . We wi l l  be . invest igat ing t he e f f ec t s  
of  isotonic and isokinet i c  we ight t r a in ing on l e g  power as 
mea sured by t he modi f i ed ver t ical power j ump t es t . 
I t  is  very important in t he next we·eks t hat you do 
not miss any training sess ions . I f  t h i s  i s  unavo idab l e ,  
p l ease arrange for a makeup t irpe immediat e l y  aft e r t ha t · 
dat e . 
I apprec iat e t he e f fort t h i s  wi l l  r equ i re o f  you 
and hope you wi l l  ben e f i t  from part ic ipat ing i n  t h i s  s tudy . 
I f  t he re a re any ques t ions concerning your p ar t i c ipat ion 
in t h is st udy , p l ease feel free t o · ask , 
. . . 
S incerely , 
Je f f  Spi e lman 
� - � � � � � - - � - � � - - � - - - - - - - - - � - � - - - � - � - - � � - - - - - - - - - - - - � - - - - - - �  
Experiment al Subj ect I nfo rmed Con s en t  Form 
List e d  be low is a desc r ipt ion of t he exper ime n t  in wh i c h  
you have expressed a n  int erest in part i c ip at i n g :  
1 .  The purpose of  t h i s  study w i l l  be t o  inves ­
t i gat e t h e  ef f ec t s. o f  isotonic  and isokine t i c 
we ight train ing o� l eg power as mea sured by t he 
mod i f i ed vert ic al power j ump t est . 
2 .  You wi l l  be g iven two pre -t ra i n i ng t es t s  and 
two pos t -t raining t e sts to check your v e r t i ca l  
j ump ing ab i l i ty . 
· 
3 .  You wi l l  be tra in ing o n  t hr ee d i f f er ent day s  
for approximat e l y  40 minutes . 
4 .  You wi l l  be randomly as s i gned t o  one  o f  t hree 
groups : A .  I sotonic , B .  I sok inet ic , o r  C .  
Con t ro l . 
5 .  You wi l l  r ec e ive t he t es t  r esul t s  o f  your s e l f  
and your group . 
Dat e 
6 .  You are free to withdraw from t h e  t es t  a t  
any t ime . 
7 .  Do you have any ques t ions about t he s e  





S ignat ure o f  witness 
Address o f  wit ness 
( 
APPENDI X  B 
Desc r ipt ion o f  I sotonic Wo rkout 
Wa�m-up· Exe� c i � es 
10 j ump ing j acks 
10 seconds run n ing i rt  p l ace 
10 to e t ouches 
10 squat thrusts  
5 bent-knee s it -ups 
5 push ups 
Tr� i n i n g  Exerci � es 
1 .  Leg Press 
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I n s t ruct ions : set resistance at t he l eg pr e s s  s t a t io n , 
s it upr ight in t he cha ir , l ower back a g a i ns t  t he back 
r est , grasp handles on side of cha i r  ( t o  prevent 
s l iding ) . 
Act ion : ext end l egs ful l y  (from h ip s ) t hrough knee 
j o int , return to t he start ing pos i t ion wit h  res i s t ance 
under cont ro l and repeat . 
2 .  Toe Ra ises 
I ns t ruc t i on s : set  res istanc e at leg press s t at ion , s it 
· upright i n  the  chair , lower back aga ins t t he back rest , 
grasp handl es on  s ide o f  chair ( to prevent _ s l id i ng } , 
p l ace on l y  t he ba l l s  of  t he feet on t he foot ped a l s .  
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Act ion : wit h legs ext ended - p l antar f l ex t he feet  
extend ing t he feet  as far as  pos s ib l e .  Let t he bal l s  
o f  t he feet come back a s  far· as pos s ibl e , r ep eat . 
3. Doub l �  Leg Ext ens ibn 
I ns t ruct ions : set resi stance at  t he knee ext ens ion  
stat io n , s i t up r i ght on  table , place  t op o f  feet  unde r 
bot t om o f  ro l l er s , reach - back and ho l d  onto t ab l e  with 
bot h hands . 
Act ion : at comp l et ion of  extens ion , lower res istance 
under co nt r o l  to start ing po sit ion a nd rep e at ! 
4 �  Doubl e  Leg Cur l 
I ns t ruct ions : set res ist ance at t he l eg curl s t at io n , 
ly ing on stoma ch , pl ace heels under ro l l er s  wi t h  knees 
in l in� with hi nge . Keep h ips f lat , chest  down , head 
down , and ho l d  onto t he l egs of t he t ab l e  w i t h  hands . 
Important : I f  h ips r ise , the subj ect i s  u s i n g  too  
much res i stance . 
Act ion : pul l  hee ls  toward hips as far  as po s s ib l e , 
con t ro l  t he r eturn of  the res i stanc e t o  s t a rt ing  
- pos i t ion and r epeat ($ : 3 1-34). · 
APPENDI X  C 
Descr ipt ion o f  I sokinet i c  Wor kout 
Leaper• T·r·aining Sch.edul e 
Day 1 - Set red dial count er c lockwi s e  for  f as t  speed . 
6 sets of  35 repet i t ions in 3 0  seconds . 
Day 2 - Set r ed dial count er clockwise for f a s t  sp eed . 
6 s et s o f  3 5  rep et it ions in 30 seconds . 
Day 3 - S et r ed dial  count er clockwise Jor f as t  speed . 
6 set s o f  3 5  repet it ions in 30 seconds . 
Day 4 - S et r ed dial  co-nt er clo ckwise for f as t  speed . 
6 set s o f  3 5  repet i t ions i n  3 0  s econds . 
Day 5 - Set red d i al clockwise for s low spee d . 
6 set s o f  1 0  r epet it ions in 20  t o  3 0  s econds . 
Day 6 - Set red d ia l  counter clockwise for fast  speed . 
6 sets  o f  3 5  repet i t ions i n  3 0  seconds . 
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APPENDI X  D 
Raw Dat a 
Sub . · Gp . Weight Height Pre Pre · Pre Post Post Post 
No . No . Age Kg . Cm .  I I I  Ave I I I  Ave 
- - - -
1 1 2 1  67 . 7  1 76 . 0 . 4 5 . 3  4 5 . 2  4 5 . 2 5 4 3 . 2  4 2 . 7  4 2 . 95 
2 1 1 9  
I 
8. .6 .  8 1 9 9 . 0  34\ 3 3 3 . 1  3 3 . 70 34 . 8  3 5 . 1  34 . 95 
3 1 1 8  7 1 . 8  1 7 2 . 4  3 9 . 7  38 . 8  3 9 . 2 5 · 3 9 . 9  3 9 . 1  3 9 . 5 0 
4 1 2 3  74 . 1  1 7 8 . l  4 1 . 3 . 4 0 . 5' · 4 0 . 90 . 3 9 . 3 4 2 . 0  4 0 . 6 5  
5 1 1 9  8 3 . 6  1 8 3 . 8  4 1 . 3  4 1 . 9  4 1 . 6 0 4 3 . 4  4 3 . 5  4 3 . 4 5 
6 1 1 8  84 . 1  . 1 8 8 . 5 3 2 . 6  3 2 . l  3 2 . 3 5 37 . 5  37 . 1  3 7 . 3 0 
7 1 2 1  8 0 . 9  1 8 7 . 1  4 4 . 7  4 5 . 0  4 4 . 8 5 ' ' 43 . 9 . 4 4 . 3  44 . 1 0 
8 1 1 8  77 . 7  1 7 7 . 2  3 5 . 4  4 1 . 3  3 8 . 3 5 3 6 . 6  4 1 . 7  · 3 9  . . 1 5  
9 1 2 3  8 0 . 9  1 8 2 . 3  34 . 4  3 4 , 9  34 : 65. 3 9 . 0  4 0 . 2  3 9 . 6 0 
1 0  1 1 8  . 6 5 . 0  1 7 7 , 4  3 8 . 8  4 0 . 5  3 9 , 6 5 3 9 . 1  4 0 . 4  3 9 . 7 5  . 
1 1  l · 2 5  84 . 5  1 84 , 3 3 7 � 3  37 . 2  37 . 2 5 3 8 . 1  . .  3 8 . 1  3 8 . 1 0  
1 2  1 1 6  6 9 . 1  1 7 9 . 2  42 . 2  4 2 . 5  4 2 . 3 5 4 3 . 3  4 3 . 7  4 3 . 5 0 
1 3  · 1  1 8  8 2 . 7  1 84 . 5  3 8 . 2  38 . 1  3 8 . 1 5 3 6 . 2  . 3 6  . 4  36 . 3 0 
14 1 1 8  8 0 . 0  1 87 . 8 4 4 . 5  43 . 6 " 44 . 05 : 4 3 . 4  . 4 4 . 2  4 3 . 8 0 
1 5  1 1 8  63 . 6  1 7 2 . 0  3 7 . 7  3 9 . 4  3 8 . 5 5  . . 4 2 . 5 4 1 . 2  . '=l l . 8 5 . CJ1 
(A) 
Sub . Gp . We ight He i ght Pre Pr e Pre Post Po s t  Pos t  
No . No . Age Kg . cm . I . . I I  · Av e . . . .... . .  TI Ave .L - - -- -
1 6  2 23  1 08 . 2  1 8 8 . 2  3 8 . 2  4 0 . 8  3 9 . 50 37 . 0  3 9 . 6  38 . 3 0 
1 7  2 20  73 . 6  1 8 3 � 6  4 2 . 2  4 0 . 8  4 1 '. 50 42 . 9  42· . 5  4 2 . 7 0 
I 
l 8  2 1 9  8 0 . 9  184 . 2  4 2  . 5· 4 2 . 7  4 2 . 60 48 . 0  4 9 . 4  48 . 70 
1 9  2 20 100 . 9  1 93 . 8  4 6 . l  4 5 . 5  4 5 . 8 0  . 4 8 . 1  4 7 . 3  4 7 . 70 
20 2 1 8  68 . 2  1 7 3 . 3  38 . 7  4 0 . 3  3 9 . 50  3 8 . 5  3 9 . 2  3 8 . 8 5 
21 2 23  77 . 3  1 8 5 . 4  36 . 0  37 . 3  36 . 65 3 8 . 3  3 9 . 1  . 3 8 . 70 
22 2 1 8  78 . 6  1 77 . 0  32 . 5  34 . 4  33 . 4 5 3 5 . 4  3 5 . 0  3 5 . 2 0 
23 2 1 8  7 0 . 0  1 84 . 5  36 . 8  37 . 9  37 . 3 5 4 3 . 5  44 . 7  4 4 . 1 0 
24 2 2 3  7 0 . 0  1 75 . 5  3 9 . 0  4 0 . l  3 9 . 55 43 . 5  4 3 . 1  4 3 . 3 0 
25 2 1 9  7 0 . 5  1 83 . 8  46 . 4  47 . 1  46 . 7 5 45 . 9  4 9 . 1  4 7 . 50 
26 2 1 8  8 0 . 0  1 8 1 . 0  44 . 8  4 5 . 7  4 5 . 2 5 . 46 . 2  4 7 , 0  46 . 6 0 
27 2 2 1  1 2 0 . 0  1 8 7 . 0  3 0 . 5  3 4 . 9  3 2 . 70 3.6 . 3 36 . 2  3 6 . 2 5 
28 2 18 97 . 7  1 8 6 . 7  3 9 . 8  4 5 . 5 . 4 2 . 6 5 47 . 0  4 8 . 6  47 . 8 0 
29 2 20  74 . 5  1 73 . 0  34 . 5  34 . 0  34 . 2 5 3 9 . 0  4 0 . 3  3 9 . 65 
30 2 20 7 3 . 6  1 7 9 . 4  38 . 1  38 . 8  38 , 4 5 44 . 6  . 4 3 . 7 44 . 1 5 
3 1  3 1 8  90 . 0  1 93 . 4  4 2 . 9  4 3 , 4  4 3 . 1 5 46 . 4  4 6 . 7  4 6 . 55 (]'I 
� 
Sub . Gp � We ight He i ght 
No . No . Age . __!.g:. em·. 
3 2  3 1 8  8 6 . 8  1 8 7 . 4  
3 3  3 1 8  7 7 . 3  1 8 8 . 0  
3 4  3 1 9  6 6 . 4  1 7 7 . 0 . 
3 5  3 1 8  6 6 . 4  1 9 5 . 8  
36 3 2 1  7 2 , 3  1 7 8 . 7  
3 7  3 2 0  78 . 2 . 1 90 . 7  
3 8  3 1 8  6 9 . 6  1 7 7 . 4  
3 9  3 1 8  1 1 1  . .  4 1 8 7 , 5  
40 3 1 9  6 3 � 2  1 8 3 . 3  
4 1  3 18 72 . 7  1 74 . 0  
4 2  3 1 9  64 . 1  1 8 2 , 2  
Pre Pre · Pre . . I . . I I  · Ave 
3 4 . 8  3 5 . 1  3 4 . 9 5 
4 2 . 5  4 1 . 7  4 2 . 1 0 
3 4 . 1  3 5 . 0  3 4 . 5 5 
3 9 . 1  3 9 . 8  3 9 . 4 5 
3 9 . 6  3 7 . 4  3 8 . 5 0  
3 6 . 5  3 7 . 0  3 6 . 7 5 
4 7 . 9  4 8 . 3. 4 8 . 1 0 
3 6 . 5  3 6 . 8  3 6 . 6 5 
3 7 . 0  37 . 5  3 7 . 2 5 
4 1 . 0  3 8 . 8  3 9 � 90 
4 7 . 1  46 . 7  4 6 , 90 
Po s t  . .  I 
3 8 . 8  
44 . 3  
4 2 . 8  
4 2 . 3  
4 1 . 7  
3 9 . 8  
4 9 . 7  
; 4 1 . 3  
40 . 7  
4 0 . 7  
4 9 , 5  
Po s t  
. . I I  
3 9 . 0  
4 5 . 0  
4 3 . 3  
4 2 . 4  
4 1 . 2  
3 9 . 5  
4 9 . 9  
4 2 . 0  
4 1 . 1  
4 2 . 2  
4 9 . 1  
Pos t  
Ave 
3 8 . 9 0  
4 4 . 6 5 
4 3 . 0 5 
4 2 . 3 5 
4 1 . 4 5 
3 9 , 6 5 
4 9 . 8 0 
4 1 . 6 5 
. 4 0·. 90 
4 1 . 4 5 
4 9 . 3 0 
CJ1 
CJ1 
